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Preliminary study of left ventricular blood ﬂow changes in different age
groups using vector ﬂow mapping
Hui Zhang,1 Erhong Zhang,2 Shujie Yu,1 Yongjiang Mao,1
Rongqin Zheng1
1Department of Ultrasound, the 3rd Afﬁliated Hospital of Sun Yat-sen
University; 2Department of Infertility and Sexual Medicine, The Third
Afﬁliated Hospital
OBJECTIVES We used vector ﬂow mapping (VFM) to detect differ-
ences in left ventricular blood ﬂow ﬁeld parameters in different age
groups.
METHODS Study subjects included 80 healthy people (40 men, 40
women, aged 20–59 years) examed in the Third Afﬁliated Hospital of
Sun Yat-sen University from July 2014 to March 2015. They were all
nonsmokers. All subjects had no history of heart diseases, normal
blood tests and normal resting 12-lead ECGs. All the subjects were
divided into four subgroups according to age: 20–29, 30–39, 40–49,
and 50–59 years. Each group contained 20 persons (10 men and 10
women). We used an ultrasound apparatus (F75, Hitachi-Aloka
Company, Tokyo, Japan) with a UST-52105 cardiac probe (Hitachi-
Aloka). After a conventional echocardiographic examination, an apical
four-chamber view was selected to display the mitral valve. Color
Doppler sampling volume included the left ventricle, the mitral valve,
and part of the left atrium. Dynamic images were obtained and stored
for three stable consecutive cardiac cycles. Images were analyzed
ofﬂine with commercial software (DAS-RS1 version 3.0, Hitachi-
Aloka). The maximum vortex area, maximum vortex intensity, and
maximum vortex number were measured during the left ventricular
diastolic phase and systolic phase. Data were processed using com-
mercial software (SPSS 19.0, IBM, Armonk NY, USA). Numerical data
are presented as mean  standard deviation (SD). Differences between
groups were compared using one-way analysis of variance and Least-
Signiﬁcant Difference t-tests, with a P < 0.05 considered statistically
signiﬁcant.
RESULTS In the diastolic phase, the maximum vortex area in the 50–
59-year-old group (490.24  117.94 mm2), compared with that of the
other three groups, was signiﬁcantly increased (P < 0.05). There was
a signiﬁcant difference between the 20–29-year-old group and the
40–49-year-old group (321.46  88.60 mm2 vs 400.11  100.64 mm2,
P < 0.05). There was no signiﬁcant difference between the 20–29-
year-old group and the 30–39-year-old group, or between the 30–39-
year-old group and the 40–49-year-old group (P > 0.05). In the
diastolic phase, the maximum vortex intensity in the 20–29-year-old
group (29.55  5.02 m2/s) compared with that of the other three
groups was signiﬁcantly increased (P < 0.05). Between the 30–39-
year-old group and the 50–59-year-old group, there was a signiﬁcant
difference (22.17  3.78 m2/s vs 17.26  6.13 m2/s, P< 0.05). There
was no signiﬁcant difference between the 30–39-year-old group and
the 40–49-year-old group or between the 40–49-year-old group and
the 50–59-year-old group (P > 0.05). In the diastolic phase, the
maximum vortex number signiﬁcantly differed in all four groups
compared with one another (P < 0.05). The systolic phase maximum
vortex area, maximum vortex intensity, and maximum vortex
number showed no signiﬁcant differences (P > 0.05) among the
groups.
CONCLUSIONS Some parameters of blood ﬂow ﬁeld may reﬂect
changes of left ventricular function with age in healthy people.GW26-e2933
The Application and Prognostic Evaluation of STEMI Clinical Pathway in the
Treatment of EPCI Patients
Yijun Zhou, Zi Ye, Xiong Yan, Kaipang Guang, Jiang Peng, Xu Jia,
Xiaoxiong Xiao, Hong Zhan
Department of Emergency, the 1st Afﬁliated Hospital of Sun Yat-sen
University, Guangzhou, China
OBJECTIVES Comparing general clinical data, D2B time, prognostic
indicators and follow-up indicators of STEMI patients under EPCI
before and after the implementation of the CP.
METHODS Dividing the 285 cases diagnosed with acute myocardial
infarction by emergency diagnosis and treated with emergency PCI
into two groups: the group receiving the CP (2006w2009) and the
group not receiving the CP (2010w2013), and comparing the two
groups in terms of their general clinical data, D2B time, prognostic
indicators and follow-up indicators.RESULTS The average D2B time of the group receiving clinical
pathway was obviously reduced (P < 0.05) compared to the group not
receiving clinical pathway, and the rate of D2B time reaching the
standard of the former group is prominently improved (P < 0.05). Of
the group receiving clinical pathway, the peak value of CK-MB during
hospitalization and the incidence rate of intraoperative ventricular
ﬁbrillation decreased obviously (P < 0.05), the average days of hos-
pitalization shorten obviously (P < 0.05), the TIMI Flow Grading after
myocardial infarction intervention and the rate of kinetocardiogram
LVEF over 50% within one week after surgery enhanced signiﬁcantly
(P < 0.05), and the rate of ECG ST-segment falling back by over 50%
within 2 hours after surgery and the rate of normal kinetocardiogram
LVDD didn’t undergo obvious change compared to the other group.
Between the two groups, such indicators as the quality of life (EQ-5D
and EQ-VAS) in the ﬁrst year after operation and the rate of regular
out-patient review and routine medicine-taking in the ﬁrst year after
operation in the group receiving clinical pathway were signiﬁcantly
improved (P < 0.05). As for the incidence rate of MACE within a year
after operation, there was no notable difference between the two
groups (P < 0.05).
CONCLUSIONS The average D2B time of the group receiving clinical
pathway was signiﬁcantly reduced. The peak value of CK-MB during
hospitalization and the incidence rate of intraoperative ventricular
ﬁbrillation decreased prominently. The average days of hospitaliza-
tion were signiﬁcantly shortened. The post-surgery the TIMI Flow
Grading after myocardial infarction intervention and the rate of
kinetocardiogram LVEF over 50% in the ﬁrst week after operation
both increased signiﬁcantly. There was no signiﬁcant change in both
the rate of ECG ST-segment falling back by over 50% within 2 hours
after surgery and the rate of normal kinetocardiogram LVDD. The
quality of life and medication compliance within a year after surgery
was enhanced signiﬁcantly, while the change of the incidence rate of
MACE within a year after surgery wasn’t notable.
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Optimal cutoff of Waist-to-Hip Ratio for Predicting Cardiovascular Risk
Factors among Han Adults in Xinjiang
Shuangshuang Li,1,2 Fen Liu,2 Yitong Ma1,2
1Department of Cardiology, First Afﬁliated Hospital of Xinjiang Medical
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OBJECTIVES The optimal cutoff of WHR among Han adults in Xin-
jiang which is located in the center of Asia was largely unknown. We
aimed to explore the relationship between different waist-to-hip ra-
tios (WHR) and cardiovascular risk factors among Han adults in Xin-
jiang and determine the optimal cutoff of WHR.
METHODS The Cardiovascular Risk Survey (CRS) was conducted from
October 2007 to March 2010. 14618 representative participants were
selected using of 4-stage stratiﬁed sampling method, 5757 Han par-
ticipants were in the study. The present statistical analysis was
restricted to the 5595 Han subjects who had complete anthropometric
data. The sensitivity, speciﬁcity and distance on the receiver oper-
ating characteristic (ROC) curve in each WHR level were calculated.
The shortest distance in the ROC curves was used to determine the
optimal cutoff of WHR predicting cardiovascular risk factors.
RESULTS In women, WHR levels were positively associated with
systolic pressure, diastolic pressure and serum concentration of
serum total cholesterol. The prevalence of hypertension and hyper-
triglyceridemia increased as the WHR increased. The same results
were not noticed among men. The optimal WHR cutoffs predicting
hypertension, diabetes, dyslipidemia and  2 of these risk factors for
Han adults in Xinjiang were 0.92, 0.92, 0.91, 0.92 in men and 0.88,
0.89, 0.88, 0.89 in women, respectively.
CONCLUSIONS Higher cutoffs for WHR were needed in the identiﬁ-
cation of Han adults aged  35 years with high risk of cardiovascular
diseases in Xinjiang.
GW26-e4582
Plasma catestatin: a biomarker for ST segment elevation myocardial
infarction and unstable angina pectoris?
Weixian Xu, Wei Gao
Department of Cardiology, Peking University Third Hospital
OBJECTIVES The aim of this study was to investigate plasma cate-
statin levels among patients with acute STEMI or unstable angina
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the long-term outcome of STEMI and UAP.
METHODS The study enrolled 46 acute STEMI patients and 89 UAP
patients who accepted successful PCI, and 35 patients without CHD,
and followed up for 2 years. The MACE included cardiovascular death,
recurrent acute myocardial infarction (AMI), readmission for heart
failure or revascularization.
RESULTS The plasma catestatin level in STEMI group (0.800.62
ng/ml) and in UAP group (0.990.62 ng/ml) were signiﬁcantly lower
than that of control group (1.380.98 ng/ml) (p ¼0.001). There were 7
MACEs (readmission for revascularization) in the UAP group, and
there were 8 MACEs (2 recurrent AMI, 3 readmission for revasculari-
zation, and 3 readmission for heart failure) in STEMI group including,
during 2 years follow up after discharge. There were no signiﬁcant
differences between STEMI group and UAP group. The MACEs
occurred at median 13.5 months after discharge. Kaplan – Meier haz-
ard analyses showed that there were no signiﬁcant differences in
MACE between the patients with high level catestatin and low level
catestatin (p¼0.587). In the Cox proportional hazards regression, LVEF
was the only independent predictor for MACE (HR 0.95, p ¼0.029),
catestatin level was not independently associated with MACE.
CONCLUSIONS The plasma catestatin levels in STEMI and UAP pa-
tients were lower than that in the patients without CHD. The catestatin
levels were not related to the MACE among CHD patients. An early
deﬁciency of catestatin might play a pathogenic role in the subsequent
development of acute coronary syndrome. Catestatin is thus emerging
as a very important peptide regulating multiple functions, and iden-
tiﬁcation of the molecular mechanism underlying the protective role
of this peptide may lead to a novel therapeutic option in CHD.
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The relationship between the composite index of the serum bilirubin and
serum lipid variables and the serum ﬁbrinogen level and the severity of
coronary heart disease
Wenhua Li
Department of Cardiology, Afﬁliated Hospital of XuZhou Medical
College, Xuzhou, China
OBJECTIVES To explore the relationship between the composite in-
dex of the serum bilirubin and serum lipid variables, the serum
ﬁbrinogen(FIB) level and the severity of coronary heart disease. To
investigate whether it is more signiﬁcant for the composite index of
the serum bilirubin and serum lipid variables to predict coronary than
the traditional serum lipid variables, like cholesterol(TC) and low
density lipoprotein cholesterol(LDL-C).
METHODS A total of 324 patients who had undergone coronary
angiography were collected. They were divided into two groups by
their results of coronary angiography :①the group of coronary ar-
tery disease(CAD);②normal. The GENSINI scoring system were used
for determining the severity of coronary artery disease. All of the
patients were divided to 4 groups depending on its results: group
A: <P25; group B:P25-P50; group C:P50-P75 and group D: >P75. The
levels of serum total bilirubin(TBIL), cholesterol(TC), low density
lipoprotein cholesterol(LDL-C), high density lipoprotein cholester-
ol(HDL-C) and ﬁbrinogen(FIB) were measured, at the same time, the
ratio value of TC/(HDL-CþTBIL) and LDL-C/(HDL-CþTBIL) were
calculated.
RESULTS The results of TC, LDL-C, FIB, TC/(HDL-CþTBIL), LDL-C/
(HDL-CþTBIL) has shown signiﬁcant differences (P<0.05) between
CAD group and normal group. Signiﬁcant difference(P<0.05) has
shown in the FIB levels and LDL-C/(HDL-CþTBIL) ratio, TC/(HDL-
CþTBIL) ratio and HDL-C levels, TBIL levels and IBIL levels among
group A, B, C and D. Bivariate analysis shows that the results of TC,
FIB, LDL-C/(HDL-CþTBIL) ratio, TC/(HDL-CþTBIL) ratio positively
correlated with GENSINI score, HDL-C, TBIL and IBIL levels negatively
correlated with the GENSINI score; what’s more, the results showed
that the TBIL levels negatively correlated with the TG levels and LDL-
C levels, simultaneously, the DBIL levels negatively correlated with
the TC and TG levels. The area under the ROC curve of LDL-C/(HDL-
CþTBIL) was 0.801 and the 95% conﬁdence interval of the corre-
sponding area was 0.745-0858. If the pivotal point of diagnosis of CAD
was 0.1643, the speciﬁcity was 81.0%, and the sensitivity was 61.7%.
The area under the ROC curve of TC/(HDL-CþTBIL) was 0.805 and the
95% conﬁdence interval of the corresponding area was 0.751-0.860. If
the pivotal point of diagnosis of CAD was 0.2930, the speciﬁcity was
81.0%, and the sensitivity was 65.6%.CONCLUSIONS The composite index of the serum bilirubin and
serum lipid variables and the serum ﬁbrinogen(FIB) level positively
correlated with the severity of coronary heart disease. Using the
composite index of the serum bilirubin and serum lipid variables to
predict the severity of coronary atherosclerosis is better than tradi-
tional serum lipid variables do.GW26-e1444
Comparisons between atherosclerotic plaque characteristics by computed
tomography angiography and fractional ﬂow reserve
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OBJECTIVES This study was to evaluate the association between
atherosclerotic plaque characteristics (APCs) by coronary computed
tomography angiography (CTA), and lesion ischemia by fractional ﬂow
reserve (FFR).
METHODS 252 patients (mean age 63 years; 71% males) underwent
coronary CTA, with FFR performed for 407 coronary lesions. Coronary
CTA was interpreted for <50% and 50% stenosis, with the latter
considered obstructive. APCs by coronary CTA were deﬁned as:
1) positive remodeling (PR), lesion diameter/reference diameter >1.10;
2) low attenuation plaque (LAP), any voxel <30 Hounsﬁeld units; and
3) spotty calciﬁcation (SC), nodular calciﬁed plaque <3 mm. Odds
ratios (OR) and net reclassiﬁcation improvement of APCs for lesion
ischemia, deﬁned by FFR 0.8, were analyzed.
RESULTS By FFR, ischemia was present in 151 lesions (37%). Aggregate
plaque volume (APV) was associated with a 50% increased risk of
ischemia per 5% additional APV. PR, LAP, and SC were associated with
ischemia, with a 3 to 5 times higher prevalence than in nonischemic le-
sions. In multivariable analyses, a stepwise increased risk of ischemia was
observed for 1 (OR: 4.0, p < 0.001) and 2 (OR: 12.1, p < 0.001) APCs.
These ﬁndings were APC dependent, with PR (OR: 5.3, p < 0.001) and
LAP (OR: 2.1, p ¼ 0.038) associated with ischemia, but not SC. When
examined by stenosis severity, PR remained a predictor of ischemia for all
lesions, whereas APV and LAP were associated with ischemia for
only 50%, but not for <50%, stenosis.
CONCLUSIONS APV and APCs by coronary CTA improve identiﬁcation
of coronary lesions that cause ischemia. PR is associated with all
ischemia-causing lesions, whereas APV and LAP are only associated
with ischemia-causing lesions 50%.GW26-e2105
Polymorphisms in the MAFB gene are associated with the risk of coronary
artery disease and ischemic stroke
Qian Yang, Yijiang Zhou, Ruixing Yin
Department of Cardiology, Institute of Cardiovascular Diseases, the
First Afﬁliated Hospital, Guangxi Medical University, Nanning, China
OBJECTIVES MAFB has been associated with serum lipid levels in
the European population. However, little is known about such
association in the Chinese population or in atherosclerosis-related
patients. Therefore, the purpose of the present study was to
assess the association of the single nucleotide polymorphisms
(SNPs) in the MAFB and serum lipid levels and the risk of coro-
nary artery disease (CAD) and ischemic stroke (IS) in the Chinese
population.
METHODS A total of 1,065 unrelated patients (CAD, 525 and IS,
540) and 539 healthy controls were recruited in this study. Coro-
nary angiography was performed in patients with CAD. CAD was
deﬁned as signiﬁcant coronary stenosis (>50%) in at least either
one of the three main coronary arteries or their major branches
(branch diameter >2 mm). The classiﬁcation of IS was made ac-
cording to the TOAST (Trial of Org 10172 in Acute Stroke Treat-
ment) criteria. The selected IS patients in the study included
individuals who were eligible for one of the two subtypes of
TOAST criteria: Large-artery atherosclerosis and small-vessel oc-
clusion. Subjects with a history of hematologic, neoplastic, renal,
liver, thyroid, autoimmune diseases and type I diabetes mellitus
were excluded. The selected IS patients who had a past history of
CAD were excluded, while the selected CAD patients who had a
past history of IS were excluded from the study. Genotypes of the
